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1
ORTHOPEDIC REAMER

FIELD OF THE INVENTION

The present invention relates to orthopedic reamers for use
in creating and sizing canals in a bone and, more particularly,
to an orthopedic reamer that has been designed to permit the

use of low-cost manufacturing methods while being durable
and still maintaining 1ts ability to create such canals.

BACKGROUND OF THE INVENTION

Many surgical procedures call for the precise and accurate
reaming ol bone material. For example, during a total hip
arthroplasty, the diameter of the femoral canal must be wid-
ened 1n order to be capable of recerving a femoral stem. In the
total hip procedure, a reamer can approximate a portion of the
temoral 1implant geometry and can impart this shape on the
temoral canal. Both of these functions are required in order to
provide a satisfactory interface between the femoral hip
implant and the remaining bone.

Typically, an orthopedic reamer, or set of reamers of vary-
ing diameters and lengths, 1s utilized to increase the diameter
of the canal 1n a bone. This 1s generally done on long bones
within the body, but can be done on any bone suitable for the
reaming process. Normally, the canal 1s progressively reamed
in 1 or 2 mm increments until the desired diameter 1s reached.
Examples of reamers of this type are shown in U.S. Pat. No.
6,168,599 to Frieze et al. and U.S. Pat. No. 6,162,226 to
DeCarlo, Jr., et al.

While orthopedic reamers such as those described above
are capable of creating or increasing the diameter of canals 1n
a bone, they have their shortcomings. Most importantly, the
manufacturing costs associated with orthopedic reamers have
traditionally been high. A standard reamer 1s typically con-
structed of a metallic or other hard material machined from a
solid block or rod or from several solid pieces that are
assembled to form the reamer. These high costs have required
such reamers to be utilized 1n multiple procedures. This re-
use requires the cleaning and sterilization of such a reamer
before each use, which adds significant additional costs.
Improper cleaning and sterilization can lead to disease trans-
mission. Furthermore, multiple uses of a reamer create the
greater probability of failure due to fatigue and/or poor cut-
ting due to wear of the cutting surfaces of the reamer. Hence,
a disposable single use orthopedic reamer would be advanta-
geous.

For the foregoing reasons, there 1s a need for a reamer that
can be mexpensively manufactured and suitable for single
use, while mamtaiming the required precise and accurate
dimensions needed for reaming a bone.

SUMMARY OF THE INVENTION

A first aspect of the present mvention 1s an orthopedic
reamer comprising an non-polymeric cutting portion having,
at least one bone cutting surface thereon and a polymeric
body portion covering at least a portion of the cutting portion,
wherein the at least one bone cutting surface 1s not covered by
the polymeric body portion.

Another embodiment of the present invention 1s an ortho-
pedic reamer having at least two metal blade portions, each
blade portion having at least one outwardly extending cutting,
surface, the blade portions oriented at an angle to adjacent
blade portions forming a recess therebetween and a poly-
meric support at least partially filling the recesses between the
blades, the polymeric support leaving the cutting surfaces
exposed.
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Another aspect of the present invention 1s a method of
making an orthopedic reamer comprising the steps of provid-
ing at least one non-polymeric section having at least one
bone cutting surface thereon; and injection molding a poly-
meric body portion over at least a portion of the at least one
non-polymeric section. The at least one bone cutting surface
remains uncovered by the polymeric body portion.

Yet another aspect of the present invention 1s a reamer kit
comprising at least two different sized orthopedic reamers,
cach of the orthopedic reamers including a non-polymeric
cutting portion having at least one blade with a bone cutting
surface thereon and a polymeric body portion covering at
least a portion of the bone cutting portion, wherein the at least
one bone cutting surface 1s not covered by the polymeric body
portion. Furthermore, the reamer kit may be packaged, either
sterilely or non-sterilely, with other instruments, such as trial
or replacement stem implants, trial or replacement head
implants, trial or replacement implants used for s1zing differ-
ent lengths and angles, broaches, saws, and any other 1nstru-
ment or implant typically utilized in an orthopedic surgical
procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood on reading,
the following detailed description of non-limiting embodi-
ments thereol, and on examining the accompanying draw-
ings, in which:

FIG. 1 1s a side perspective view of the orthopedic reamer
according to an embodiment of the present invention;

FIG. 2 1s a side plan view of the reamer according to FIG.
1

FIG. 3 1s a side plan view of a first cutting component of the
reamer according to FIG. 1;

FIG. 4 1s a top plan view of a second cutting component of
the reamer according to FIG. 1;

FIG. 5 1s a perspective view of the cutting components of
FIGS. 3 and 4 assembled together;

FIG. 6 1s a side plan view of the cutting component of
FIGS. 3 and 4 assembled together;

FIG. 7 1s a cross sectional view of the cutting section of
reamer according to FIG. 1 taken at the tip portion;

FIG. 81s an exploded view of the injection molding process
according to a preferred embodiment of the present invention;

FIG. 9 1s a side cross sectional view of the injection mold-
ing process according to a preferred embodiment of the
present invention;

FIG. 10 1s a perspective view of the orthopedic reamer
according to another embodiment of the present invention;

FIG. 11 1s a perspective view of the orthopedic reamer
according to another embodiment of the present invention;

FIG. 12 1s a top plan view of a kit of orthopedic reamers
according to an embodiment of the present invention;

FIG. 13 1s a cross sectional view of a kit of orthopedic
reamers according to an embodiment of the present invention;

FIGS. 14A-14F show cross sectional views of reamers
having different numbers of blades;

FIG. 15 1s a side perspective view of the orthopedic reamer
having a pointed tip according to another embodiment of the
present invention; and

FIG. 16 15 a perspective enlarged view of a cutting surface
of the orthopedic reamer showing a plurality of chip breakers.

DETAILED DESCRIPTION

In describing the preferred embodiments of the subject
matter 1llustrated and to be described with respect to the
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drawings, specific terminology will be resorted to for the sake
of clarity. However, the invention 1s not intended to be limited
to the specific term and includes all technical equivalence
which operate 1n a similar manner to accomplish a similar
purpose.

As used herein, the term “distal” means more distant from
the heart and the term “proximal” means closest to the heart.
The term “inferior” means toward the feet and the term “supe-
rior” means towards the head. The term “anterior” means
towards the front part of the body or the face and the term
“posterior” means towards the back of the body. The term
“medial” means toward the midline of the body and the term
“lateral” means away from the midline of the body.

Referring to the drawings, wherein like reference numerals
represent like elements, there 1s shown 1n the Figures, in
accordance with embodiments of the present invention, an
orthopedic reamer designated generally by reference numeral
10. In a preferred embodiment, reamer 10 1s designed to be
used 1n reaming the proximal end of the femur, more particu-
larly the femoral canal. However, 1t 1s contemplated that other
embodiments of the present mnvention can be utilized 1n con-
junction with reaming other bones capable of being reamed
such as the tibia and the humerus. A preferred embodiment
reamer 10, shown 1n FIGS. 1 and 2, includes a non-polymeric
cutting portion 12 and a polymeric body portion 14. Cutting
portion 12 and body portion 14 are configured so that reamer
10 includes four sections: cutting section 16, intermediate
section 18, base section 20, and end section 21. Each of the
sections 16, 18, 20, and 21 are of a different size (1.e.—a
different diameter). Furthermore, 1 certain embodiments
cutting section 16 may be tapered (1.e.—having varying
diameters along 1ts length). However, 1t 1s contemplated that
reamer 10 can be configured in any manner suitable for ream-
ing a bone, including additional or fewer sections and con-
figured with different dimensions and shapes.

Preferred cutting portion 12 comprises two cutting com-
ponents 13a and 135 (best shown 1n FIGS. 3-6). However, 1t
1s contemplated that other embodiments may include only
one component or multiple components. Each component 1s
constructed of a metal, but can be any other rngid material. In
a preferred completed reamer 10, cutting portion 12 1s par-
tially enveloped by body portion 14. This 1s typically accom-
plished by 1njection molding any high strength, biocompat-
ible engineering polymer such as ULTEM® over cutting
components 13q and 13b. It should be noted however, that
other materials can be utilized. For example, polyetherimide,
polyimide, polyethersulione, polyphenylsulione, polycar-
bonate, polymethylmethacrylate, any fiber filled variation of
these polymers, any amorphous polymeric material, or any
other bio-compatible 1njection moldable polymer.

Cutting portion 12 1s the infrastructure and foundation for
the completed reamer 10. As shown 1n FIGS. 3-6, cutting
components 13a and 1356 provide the structure needed to
create the aforementioned sections 1.e., cutting section 16,
intermediate section 18, base section 20, and end section 21 of
reamer 10. In a preferred embodiment, cutting component
13a, as shown 1n FIG. 3, includes bone cutting surface or
blade portion 264, intermediate surface 284, blade tip 30a,
and end 32a. Blade portion 26a 1s essentially an extended
surface, which 1s wider than the other surfaces of cutting
component 13a. In a preferred embodiment, blade portion
264 1ncludes a sharp edge 274 for facilitating the cutting of a
bone. It 1s contemplated that one or more chip breakers 29
(shown 1n FIG. 16) can be included along sharp edge 27a. In
a preferred embodiment, chip breaker 29 is a relief or void 1in
blade portion 26a and sharp edge 27a, which allows for newly
cut bone to be transported from the canal while reamer 10
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remains therein. In the preferred embodiment shown 1n FIG.
1, intermediate surface 28a resides along the remainder of
cutting component 13a from blade portion 264a to end 32a.
This section extends less 1n the radial direction, 1.e., 1s nar-
rower than blade portion 26a. Blade tip 30a 1s located at the
termination point of cutting surface 26a, at the side of blade
portion 26a opposite to end 32a. This tip surface 30a 1s the
first surface of cutting component 13a that 1s capable of
making contact with a bone surface. In the embodiment
shown 1n FIGS. 3-6, blade tip 30a 1s substantially flat. How-
ever, 1t 1s contemplated that blade tip 30a can be pointed,
especially in embodiments utilized to initialize a canal 1n a
bone. This 1s shown 1n FIG. 15.

As 1s also best shown 1in FIG. 4, cutting component 135
includes bone cutting surface or blade portion 265, interme-
diate surface 285, blade tip 306, end 325, base surface 345,
end surface 365, and mold alignment tab 38. Blade portion
26b, like blade portion 264, has essentially an extended sur-
face that 1s wider than the other surfaces of cutting component
135. In a preferred embodiment, blade portion 265 includes
sharp edges 27b and 27¢, located on opposing sides of blade
portion 265, which facilitate the cutting of a bone. The two
sharp edges 27b and 27¢ provide a second and third cutting
edge (when taken in combination with sharp edge 27a). It 1s
contemplated that one or more chip breakers 29 (shown 1n
FIG. 16), like that discussed above in relation to cutting
component 13a, can also be included for use with sharp edges
276 and 27c¢. In the preferred embodiment, sharp edges 275
and 27 ¢ extend from blade portion 26 1n an angular fashion.
This 1s best shown 1n cross-sectional FIG. 7, and will be
discussed more fully below. Intermediate surface 285 1s con-
nected to blade portion 265 on one end, and 1s narrower than
blade portion 265. Base surface 345 1s connected to and 1s
wider than intermediate surface 285. In a preferred embodi-
ment, base surface 345H 1s not as wide as blade portion 265,
however 1t 1s contemplated that 1t can be of any width nar-
rower than that of blade portion 26b. End surface 365b 1s
connected to and 1s narrower than base surface 345. Blade tip
306 1s located at the termination point of blade portion 265, at
a side of cutting surface 265 that 1s opposite to end 325. This
tip surface 305 1s the first surface of cutting component 135
capable ol making contact with a bone surface. In the embodi-
ment shown 1n FIGS. 3-6, tip surface 305 1s substantially flat.
However, like that of blade tip 30a, 1t 1s contemplated that
blade tip 305 can be pointed, especially in embodiments
utilized to mitialize a canal 1n a bone (shown 1n FIG. 15). It
should be noted that when cutting bone blade tips 30aq and 305
work 1n conjunction with one another, and should be config-
ured so as to compliment each other. Finally, 1n the preferred
embodiment, cutting component 135 includes mold align-
ment tab 38 (best shown 1n FIG. 4) connected to end surface
36b6. Mold alignment tab 38 facilitates easy connection to a
mold utilized 1n the injection molding of reamer 10. This wall
be discussed further below. In a preferred embodiment, mold
alignment tab 38 1s easily removable from cutting component
135, and 1s removed subsequent to the injection molding
pProcess.

Cutting component 13a also includes a plurality of tabs 22
and cutting component 135 includes a plurality of slots 24.
Preferably, slots 24 and tabs 22 are sized to iterlock. During
assembly, cutting components 13a and 135 connect and may
be retained together because of the mating of tabs 22 and slots
24. The configuration of the two elements essentially allows
for tabs 22 to be staked into slots 24. This 1s best shown 1n
FIG. 6. A preferred embodiment of the present invention
includes sixteen pairs of tabs 22 and slots 24. However, it 1s
contemplated that any number of tabs 22 and slots 24 can be
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utilized 1n the construction of the cutting components 13a and
135. Furthermore, tabs 22 and slots 24 can be of any shape or
design for facilitating connection between cutting compo-
nents 13a and 135. In a preterred embodiment, the aforemen-
tioned tabs 22 extend outwardly from both blade portion 264
and intermediate surface 28a of cutting component 13a, and
the atorementioned slots 24 lie on blade portion 265, inter-
mediate surface 285, and base surface 345 of cutting compo-
nent 135. However, it 1s contemplated that tabs 22 and slots 24
can be located on any of the surfaces of the cutting compo-
nents 13a and 1354.

The preferred embodiment includes cutting portion 12 and
body portion 14 molded around cutting portion 12. This poly-
meric body portion 14 1s injection molded substantially
around cutting portion 12, in accordance with processes that
would be known to one or ordinary skill 1n the art. Essentially,
cutting portion 12 provides a strong core for reamer 10 that
runs along 1ts entire length. Polymeric body portion 14 further
reinforces this structure and, 1n addition, provides a finished
look to reamer 10. To allow for the polymeric material to cool
evenly and eliminate shrinkage subsequent to the 1njection
molding process, body 14 includes a plurality of ribbed sec-
tions 44. These ribbed sections 44 create voids 45 in body
portion 14 (best shown 1n FIGS. 1 and 2), thereby also reduc-
ing the amount of polymeric material required and axiomati-
cally lowering the overall weight of reamer 10. However,
ribbed sections 44 are designed so that polymeric body por-
tion 14 remains a strong reinforcement for cutting portion 12.
It 1s contemplated that various configurations for ribbed sec-
tions 44 can be utilized. Sumilarly, a solid surfaced polymeric
body portion 14 can be formed. However, the atorementioned
problems solved by providing the ribbed sections may occur
during molding.

In a preferred embodiment depicted 1n the Figures, cutting,
portion 12 also includes first elongated apertures 40a located
on cutting section 13a, second eclongated apertures 4056
located on cutting section 135, and circular apertures 426
located on cutting section 135. These apertures are provided
on the given cutting component to allow polymer material to
flow from one side of 13a and 135 to the other during the
injection molding of polymeric body portion 14. It 1s contem-
plated that any number or any shaped holes can be included on
the cutting sections 13a and 135. It 1s also contemplated that
such apertures are not required, but rather improve the con-
nection between cutting portion 12 and body portion 14. In a
preferred embodiment, each cutting component 13aq and 135
1s constructed from a metallic material suitable for inserting
into the body, such as stainless steel, and 1s manufactured
through stamping. However, cutting components 13a and 135
can be of any matenal suitable for facilitating the reaming of
a bone, and can be manufactured from any process known to
one of ordinary skill 1n the art.

In a preferred completed form of reamer 10, sharp edges
27a,27b, and 27¢, and blade tips 30a and 305 are not covered
by polymeric material (best shown i FIG. 7). Polymeric
body portion 14 1s filled between the recesses formed
between sharp edges 27a, 27b, and 27¢, but does not cover the
edges. This allows such surfaces to directly contact a bone
surface, when reamer 10 1s brought into engagement with a
bone. The remaining surfaces of cutting portion 12 are sub-
stantially covered by the polymeric material of body portion
14, 1n the fully constructed reamer 10. Therefore, 1n 1ts fully
constructed form, the exterior surface of reamer 10 1s com-
pletely polymeric material in intermediate section 18, base
section 20, and end section 21.

Polymeric body portion 14 1s typically molded to the vari-
ous sections of reamer 10 to create a substantially circular
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cross-section. It 1s contemplated thatreamer 10 may be of any
cross-sectional shape. However, the circular cross section of
cutting section 16 shown in FIG. 7 1s advantageous for allow-
ing reamer 10 to be rotated. Furthermore, the alignment of
sharp edges 27a, 27b, and 27 ¢ provide for a balanced reamer
10, upon rotation during cutting. The angularity of sharp
edges 27b and 27¢ allows the three edges to be situated 120
degrees from one another 1n a preferred embodiment. This
alignment balances reamer 10, decreases the amount of chat-
ter in such upon rotation, and provides a self centering reamer
with three points of contact. In a preferred embodiment, inter-
mediate section 18, base section 20, and end section 21 all
also have substantially circular cross-sections.

Other embodiments, like that shown in FIG. 10, may not
include a substantially circular cross section 1n all sections of
the reamer. Reamer 100, as shown 1n FIG. 10, includes a
generally non-circular cross section 1n cutting section 116.
This flows from the fact that cutting section 116 of reamer 100
includes three sharp edges 127a, 1275, and 127¢ arranged
such that one edge 1s positioned ninety degrees to the other
two, thereby creating the triangular-like cross-section. It 1s
also contemplated that other embodiments may include a
plurality of sharp edges ranging from one to six, arranged to
form any shaped cross section. For example, an embodiment
that includes four sharp edges could allow for a circular
cross-section. Another embodiment may include a single
sharp edge.

In a preferred embodiment (shown in FIGS. 1 and 2), base
section 20 and end section 21 are molded with polymeric
material such that their configuration facilitates easy connec-
tion to a drive device, such as a drill. It 1s contemplated that
such a connection can be accomplished by various means
known to one of ordinary skill in the art. The embodiment
shown 1n FIG. 1 includes a quick connection 46. This quick
connection 46 1s configured so as to mate with a female
connection (not shown) of a drive device. While the quick
connection 46 1s shown to have an exterior surface substan-
tially constructed of polymeric matenial, it 1s contemplated
that other embodiments may be constructed in a manner
similar to cutting section 16, 1.e. metallic portions of cutting,
portion 12 may extend outwardly with no polymeric material
located thereon. A design of this type would allow for any
direct mating between quick connection 46 and a metallic
female connection to be a metal on metal mating.

Another embodiment, shown in FIG. 11, includes a reamer
200 having a cutting section 210, an intermediate section 212,
a base section 214, and an end section 216, like that of reamer
10. Also like that of reamer 10, reamer 200 1includes a metallic
core created from cutting components, which 1s surrounded
by a polymeric body section. However, reamer 200 includes a
cheese grater like configuration instead of cutting surfaces or
blades. Cutting section 210 of reamer 200 includes a plurality
of cutting teeth 218, for facilitating the cutting of a bone. This
cutting section 210 1s a sheet of metal with cutting teeth 218
formed thereon. In its completed form, reamer 200 1s shaped
similar to that of reamer 10. However, the sheet of metal with
cutting teeth 218 formed thereon 1s wrapped around cutting
section 210. Thereafter, sheet ol metal can be connected 1n a
manner known 1n the art, for example through welding or a
mechanical connection such as a tab and slot configuration. It
1s contemplated that cutting section 210 can have an exterior
surface of either polymeric or metallic material. The sheet of
metal can be fixed to either material. Furthermore, it 1S con-
templated that the metallic core of reamer 200 can be hollow
and the sheet metal portion can have several apertures,
thereby allowing for resected bone material to be captured
within reamer 200.
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In other embodiments, a kit may be provided which
includes two or more reamers 1n accordance with the present
invention. Examples of kits of this type are shown in FIGS. 12
and 13. Typically, a surgical procedure, such as that relating to
a total hip arthroplasty, will require the enlargement of a canal
diameter. In most cases, a surgeon will utilize several ortho-
pedic reamers, of increasing diameters, to achieve the desired
canal diameter. It 1s contemplated that two, three, or more
reamers 10, of varying diameters, in accordance with the
present invention may be provided 1n an orthopedic kit. Such
a kit may 1nclude a package or case and other tools necessary
for performing the desired procedure. In certain embodi-
ments, 1t would be advantageous to provide several sterile
varying sized reamers 10 each or all 1n a sterile package. Such
a kit would prevent the need for individually sterilizing each
instrument prior to surgery, and given the disposable nature of
reamer 10, would allow for all instruments to be discarded
thereatfter. In certain embodiments, a kitmay include a reamer
having a pointed tip for facilitating the creation of a canal, in
addition to other sized reamers. A kit of this type may be
desirable for use 1n procedures that require the mitiation of
holes or canals 1n a bone. Furthermore, the reamer kit may be
packaged, either sterilely or non-sterilely, with other instru-
ments, such as trial or replacement stem implants, trial or
replacement head implants, trial or replacement 1mplants
used for s1zing different lengths and angles, broaches, saws,
spacer blocks, pins, and any other instrument or implant
typically utilized 1n an orthopedic surgical procedure.

Another aspect of the present invention relates to a method
for forming an orthopedic reamer according to the present
invention. A preferred embodiment of the mstruments uti-
lized 1n the process 1s shown in FIGS. 8 and 9. The preferred
method of injection molding, as shown in the figures, 1s
accomplished using a mold 300, including a first mold plate
310, asecond mold plate 312, amold insert 314, and pins 316.
However, 1t 1s contemplated that other mstruments and
method steps can be utilized to 1njection mold reamer 10 in
accordance with the present invention. These instruments and
processes are known to those of ordinary skill in the art.
Similarly, other processes for forming polymeric body por-
tion 14 around cutting portion 12 can be performed.

The method according to this aspect of the present inven-
tion includes the step of providing one or more non-polymeric
sections to form a cutting portion 12 as disclosed above. In
this step, 1t 1s contemplated that a cutting portion 12 can be
any configuration which allows for the formation of a reamer
suitable for reaming a bone canal. For example, as discussed
above, a cutting portion 12 can be provided that includes any
number of cutting edges 26 for cutting the bone or that
includes any shaped tip surface 30 for making initial contact
with the bone. Additionally, a cutting portion 12 can be pro-
vided which mcludes any number of cutting components 13.

The method according to this aspect of the present imven-
tion also includes the step of molding a polymer material over
the cutting portion 12 to create a reinforcing body portion 14.
This step 1s accomplished by utilizing any molding process
known to one of ordinary skill 1n the art. For example, 1n a
preferred embodiment, the polymer material may be injection
molded over the cutting portion 12. In the preferred embodi-
ment as shown 1n FIG. 9, this injection molding step 1s accom-
plished while utilizing mold 300. An assembled cutting por-
tion 12 (1.e—with cutting components 13a and 135
connected) 1s placed into a space between first mold plate 310
and second mold plate 312. This space 1s formed by partial
voids located on both mold plates 310 and 312. Assembled
cutting portion 12 1s first engaged with second mold plate
312. It 1s contemplated that mold alignment tab 38 1s opera-
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tively engaged with a guide pin 318 located on second mold
plate 312. This assures that cutting portion 12 1s aligned
correctly in mold 300 and remains 1n this position during the
molding process. A mold insert 314 1s thereafter connected to
second mold plate 312 with slotted pins 315 permanently
seated 1n 1nsert 314. Slotted pins 315 capture a single blade
portion in slots formed on each slotted pin 315. Thereatter,
pins 316 are engaged with mold 1nsert 314 and second mold
plate 312 to hold the pieces together. Mold insert 314 allows
for mold 300 to be more easily fabricated by preventing the
need for an entire void to be created on mold plate 312.
Further, mold 1nsert 314 aids in holding cutting portion 12 1n
mold 300. In the preferred method, sharp edges 27a, 275, and
277c fit snuggly 1n slots created by the elements of mold 300,
so as to keep polymer material from forming thereon.

With cutting portion 12 located between first mold plate
310 and second mold plate 312, a polymer material 1s injected
into the mold. The shape of the alorementioned voids on first
mold plate 310 and second mold plate 312 dictates the shape
of polymer body 14 formed around cutting portion 12. In a
preferred embodiment, polymeric body 14 includes forming
ribbed sections 44 on body portion 14. As mentioned above,
these ribs allow the polymeric material to cool evenly and
prevent shrinkage in the sections of polymeric body 14. Addi-
tionally, polymeric body 14 includes forming a geometric
shape that can be utilized as a quick connection 46. Never-
theless, this step of injection molding should be performed so
as to substantially cover the cutting portion 12 with a polymer
material, but allowing cutting edges 27 to remain uncovered.
Subsequent to the injection molding step, the newly applied
polymeric material 1s allowed to cool and harden. Thereatfter,
molding plates 310 and 312 are separated, and reamer 10 1s
removed therefrom. Optionally, pins 316 may be removed to
separate mold insert 314 from second mold plate 312. In a
preferred embodiment, sharp edges 27a, 275, and 27¢ are
sharpened prior to the molding process. The sharpening ol the
edges 1s accomplished by providing a rake angle, 1.e. a higher
side being a leading edge in the direction of the cut and a
lower side being a trailing edge. Typically the sharp edges are
provided with a rake angle of approximately five degrees, but
can be different values. It 1s contemplated that sharpening of
the edges can be done subsequent to the formation of poly-
meric material around reamer 10, by any process known in the
art for forming a sharp edge on a metallic portion.

Although the mvention herein has been described with
reference to particular embodiments, it 1s to be understood
that these embodiments are merely 1llustrative of the prin-
ciples and applications of the present invention. It 1s therefore
to be understood that numerous modifications may be made
to the 1llustrative embodiments and that other arrangements
may be devised without departing from the spirit and scope of
the present invention as defined by the appended claims.

The invention claimed 1s:

1. An orthopedic reamer comprising;:

a non-polymeric elongate cutting portion having multiple
non-polymeric cutting components assembled together
cach having at least one elongate bone cutting surface
thereon, and an eclongate outwardly facing surface
extending continuously along all of a length of said
cutting portion; and

a polymeric body portion covering at least a portion of the
outwardly facing surface of said cutting portion continu-
ously along all of the length of said cutting portion,

wherein said polymeric body portion provides support to
said non-polymeric elongate cutting portion and keeps
the multiple non-polymeric cutting components
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assembled together, and the at least one bone cutting
surface 1s not covered by said polymeric body portion.

2. The orthopedic reamer according to claim 1, wherein the
number of bone cutting surfaces numbers from two (2) to six
(6).

3. The orthopedic reamer according to claim 1, wherein
said reamer has a generally circular cross section.

4. The orthopedic reamer according to claim 1, wherein
said reamer has a generally triangular cross section.

5. The orthopedic reamer according to claim 1, further
comprising a connect fitting at a first end thereot for facilitat-
ing connection to a machine.

6. The orthopedic reamer according to claim 5, wherein the
machine 1s a drill.

7. The orthopedic reamer according to claim 1, wherein
said non-polymeric cutting portion 1s constructed from a
metal.

8. The orthopedic reamer according to claim 1, wherein
said polymeric body portion further comprises polymeric
ribs.

9. The orthopedic reamer according to claim 1, wherein
said non-polymeric cutting portion comprises two cutting
components.

10. The orthopedic reamer according to claim 1, wherein
said non-polymeric cutting portion comprises four cutting
components.

11. The orthopedic reamer according to claim 1, wherein
said non-polymeric cutting portion further comprises at least
one aperture for allowing said polymeric body section to be
molded therethrough.

12. The orthopedic reamer according to claim 1, wherein
the cutting surfaces further include chip breakers.

13. The orthopedic reamer according to claim 1, further
including a metal core that runs the entire length of said
reametr.

14. The orthopedic reamer according to claim 1, wherein
said non-polymeric elongate cutting portion includes a sec-
tion entirely covered by said polymeric body portion.

15. An orthopedic reamer comprising:

a body having at least two elongate metal blade portions
retained together, each blade portion having at least one
clongate outwardly extending cutting surtace, said blade
portions oriented at an angle to adjacent blade portions
forming an elongate outwardly facing recess therebe-
tween and a polymeric support at least partially filling
said outwardly facing recess between said blades, said
polymeric support leaving said cutting surfaces
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exposed, wherein said outwardly facing recess extends
continuously along all of a length of said cutting surface
and said polymeric support {ills said outwardly facing
recess, and wherein said polymeric support provides
support to said body and keeps said at least two elongate
metal blade portions retained together.

16. The reamer as set forth in claim 15 wherein each of the
blades are made of an elongated metal plate having a pair of
longitudinally extending edges, a first edge having the cutting
surface and a second edge including an attachment element
for engaging said adjacent blade portions.

17. The reamer as set forth 1n claim 16 wherein an elon-
gated recess extends between adjacent blades and said poly-
mer extends along said recess as a series of webs.

18. The reamer as set forth 1n claim 15 wherein the blades
are tapered towards a first end of said body.

19. The reamer as set forth 1n claim 15 wherein the number
of cutting surfaces numbers from two (2) to six (6).

20. The reamer as set forth 1n claim 15 further comprising
a connect fitting for facilitating connection to a machine.

21. The reamer as set forth 1n claim 15, wherein said body
includes a section entirely covered by said polymeric support.

22. An orthopedic reamer comprising:

a body having

at least two eclongate metal blade portions retained
together, each blade portion having at least one elon-
gate outwardly extending cutting surface, said blade
portions oriented at an angle to adjacent blade por-
tions forming an elongate outwardly facing recess
therebetween, wherein each of the blades are made of
an elongated metal plate having a pair of longitudi-
nally extending edges, a first edge having the cutting
surface and a second edge including an attachment
clement for engaging said adjacent blade portions;
and

a polymeric support at least partially filling said out-
wardly facing recess between said blades, said poly-
meric support leaving said cutting surfaces exposed,
wherein said outwardly facing recess extends along
substantially all of a length of said cutting surface and
said polymeric support extends along said outwardly
facing recess as a series of webs, and wherein said
polymeric support provides support to said body and
keeps said at least two elongate metal blade portions
retained together.
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